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© Polymer filter cartridge of glass fibers coated with fluoroethylene polymer and process for preparing the same. 



© Filter cartridges are provided having a filter medium of 
glass fibers coated and bonded together by fluoroethytene 
polymer, such as polytetrafluoroethylene or polytrlfluoro- 
chtorethylene, which are highly resistant to attack by corro- 
sive fluids, and have a melting or softening temperature well 
above the liquefaction temperature of most thermoplastic 
polymers. These filter cartridges have a filter sheet of such 
material formed in a closed configuration, with end caps and 
a side seam seal sealed to the fluoroethylene polymer- 
coated filter sheet by way of a thermoplastic fluoroethylene 
polymer. 
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POLYMER FILTER CARTRIDGE OF GLASS FIBERS COATED 
WITH FLUOROETH YLENE POLYMER AND PROCESS FOR 
PREPARING THE SAME 

Polymer manufacture frequently requires the processing 
5 of polymer solutions or liquefied polymers, which have to be freed 
of contaminant material suspended therein by filtration at some 
stage of the manufacture. Liquid polymers exist only at higji 
temperatures, because of the higft softening and liquefaction points 
of most polymers, of the order of 400°F and above, which for most 
10 commercial applications need to be in solid form at normal atmo- 
spheric temperatures and temperatures up to 100 °F above normal. 
In many cases, processing of liquid polymer is impractical and it 
is necessary to dissolve the polymer in a solvent. Because of the 
insolubility of the: polymer in the ordinary inert commercial 
15 solvents, highly corrosive solvents^ such as hot concentrated 
sulfuric acid,have to be used.* The combined requirements of 
withstanding high temperatures, of the order of 500°F and higher, 
and attack by highly corrosive fluids, pose a formidable problem in 
the development of appropriate filter materials. 
20 . Inmost instances, therefore, polymer filters are made of 

stainless steol, which is capable of withstanding high temperatures 
and most corrosive attack. However, stainless steel filters have a 
relatively small surface area, even when in corrugated form, for 
the collection of the contaminants that are removed, an3 require 
25frequent replacement or servicing,with a resultant high proportion 
of down time ibr the filtration equipment. Moreover, stainless steel 
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filters are quite expensive, and cannot be disposed of after they 
become loaded with contaminants, but must be cleaned, in order 
to make their use economical, which of course increases operating 
labor costs. 

5 Polytetrafluoroethylene has a higher softening point than 

most polymeric polymers in commercial use, and is inert to 
corrosive solvents, but is difficult to fabricate in the form of porous 
filter sheets. Fabrication of porous sintered polytetrafluoroethylene 
sheet material results in a filter which, like stainless steel, has a 

10 relatively low surface area for collection of contaminant material, 
even when in corrugated form. Furthermore, it is rather difficult 
to fabricate porous polytetraf luoroethylene sheet having the uniform 
and relatively large pore size of from ten to fifty microns that is 
required for polymer filtration. 

15 A fibrous mat is superior to stainless steel sheet a,s a filter 

material because It can provide a measure of depth filtration, with 
a relatively high surface area in depth for collection of contaminant 
to prevent filter plug up material, collecting the material not only on 
the surface but also within the pores of the mat* The pores through a 

20 stainless steel sheet are too short and too smooth to provide a 
collection surface of high surface area, and moreover they do not 
follow a tortuous course, as do the pores through a fibrous mat. 
Polytetrafluoroethylene cannot however be fabricated in the fine fibers, 
required for small pore size, while other plastic fibrous materials 
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either have a too low softening or melting point, or have too low a 
corrosion resistance. Glass fibers, for example, have a high 
melting point, but are readily attacked and dissolved by acids, such 
as concentrated sulfuric acid. 
5 U.S- patent No. 4, 184, 966 dated January 22, 1980 to 

David Pall provides tubular corrugated filter elements comprising 
at least one layer of filter sheet material formed in a substantial 
tubular shape and having the outer surface of the end portions of the 
filter sheet in adjacent relation, and joined together in a side 
10 seam seal by way of self-supporting channel strip of thermoplastic 
resinous material folded over the end edges of the filter layer, so 
that the end edges thereof are embraced by the channel strip, which 
is then. bonded to the abutting outer surfaces of the filter sheet, 
thereby linking the edges of the sheet together. 
15 In a preferred embodiment the tubular corrugated filter 

element comprises two layers of filter sheet material' formed in a 
substantially tubular shape and having the inner surface of the end 
portions of the outer filter sheet and the outer surface of the end 
portions of the inner filter sheet in adjacent relation, and joined 
20 together In a side seam seal by way of an Interposed self-supporting 
bonding channel strip of thermoplastic resinous material folded 
over the outer end edges of the inner filter sheet, so that the end 
edges thereof are embraced by the channel strip, the channel strip 
being bonded to the abutting surfaces of the inner and outer filter 
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sheets, thereby sealing the edges of the two sheets together in a 
leak -tight seal, and blocking the escape of unf iltered liquid between 
the edges of the inner filter sheet of the tubular filter element into 
or out from the space enclosed by the inner filter sheet and pre- 

5 venting bypassing of unfiltered liquid from the upstream to the 
downstream sides of the filter sheets. 

In all embodiments, the sheet ends of the filter sheet or 
sheets in the filter element are joined together and embraced by a 
nonporous bonding strip formed in a channel configuration, blocking 

10 the escape of unfiltered liquid between the edges of the filter sheet 
or sheets of the filter element into or out from the space enclosed 
by the filter sheet or sheets, effectively preventing bypassing of 
unfiltered liquid from the upstream to the downstream sides of the 
filter sheet or sheets. All liquid entering or leaving that space 

15 must necessarily pass through all the filter sheets, whether one 
or several. 

Further, since the bonding channel strip in this side seam 
seal is of thermoplastic resinous material, it can be the same 
plastic material as the end caps and/or of the filter sheets. This 
20 makes it possible to integrate the bonding channel strip material 
with the end cap and/or filter sheet* 

In accordance with the invention, polymer filters are : 
provided in which the filter medium is a fibrous sheet material 
formed of glass fibers coated with fluoroethylene polymer, such as 
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polytetrafluoroethylene or polytrtfluorochlorethylene. The fluoro- 
ethylene polymer coating protects the glass fibers against attack by 
corrosive fluids,while still retaining a high degree of porosity and since 
both the fluoroethylene polymer and the glass have high softening 
5 points, the filter medium is suitable for use at the elevated temper- 
atures required for processing liquid polymers. 

However, the fluoroethylene polymer coating on the glass 
fibers of such filter sheet material when used as the filter medium 
makes it difficult to form the filter sheet material into filter cartridges 
10 having a side seam, seal and with the open ends capped by end 
caps. The fluoroethylene polymer is not thermoplastic, and it i s 
not susceptible of being bonded to end caps or bonding mate rials or 
to itself in a side, seam seal using the usual adhesives. 

Further in accordance with the invention, filter cartridges 
15 are provided having a filter medium composed of fibrous filter sheet 
material comprising glass fibers coated with fluoroethylene polymer, 
such as polytetrafluoroethylene or polytrifluoroethylene, and formed 
in a closed configuration, with a side seam, and having the end caps 
and side seam seal bonded in a leak-tight seal by way of a thermo- 
20 plastic fluoroethylene polymer. The the rmoplastic fluoroethylene 
polymer adheres to the nonthermoplastic fluoroethylene polymer and 
also to the end cap material, which can (for example) be stainless 
steel. In such cartridges, the filter sheet material can be corrugated, 
for maximum surface area within a limited space. 
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The invention accordingly provides tubular corrugated 
filter elements comprising at least one layer of filter sheet material 
comprising glass fibers coated and bonded together by f luoroethylene 
polymer and formed in a substantially tubular shape, having end 
5 portions of the tube sealed to end caps via a seal of - thermoplastic 
fluoroethylene polymer material, thereby sealing the ends of the 
filter tube in a leak-tight seal and having the outer surfaces of 
the end portions of the filter sheet in adjacent relation,, and joined 
together in a side seam seal by way of a self-supporting channel 
10 strip of thermoplastic fluoroethylene polymer material embracing 
the outer end edges of the filter sheet, the channel strip being bonded 
to the abutting surfaces of the filter sheet via a seal of thermoplastic 
fluoroethylene polymer material thereby sealing the edges of the 
sheet together in a leak-tight seal, and blocking the escape of 
15 unfiltered liquid between the ends of the filter sheet at the end caps, 
and between the edges of the filter sheet into or out from the space 
enclosed by the filter sheet, and preventing bypassing of unfiltered 
liquid from the upstream to the downstream sides of the filter sheet * 
In a preferred embodiment the tubular filter element has 
20 end caps bonded to the ends of the filter tube in a leak-tight seal 
* via a layer of fluoroethylene polymer in a shape corresponding to 
the shape of the end cap in the portions abutting the ends of 
the filter tube. 

In other preferred embodiments, the bonding channel strip 
25 in the side seam seal is of the same thermoplastic fluoroethylene 
polymer material as the material bonding the ends of the filter tube 
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to the end caps, and the bonding strip material is integrated with 
the material bonding the end caps forming an integral one-piece 
bond. 

The bonding channel strip in the side seam seal and the 
5 material bonding the ends of the filter tube can also be of the same 
fluoroethylene -polymer material as the filter sheet, and the bonding 
materials are integrated with the filter sheet in the seals, forming 
an integral one-piece filter element. 

Fibrous mat filter media of nonwoven glass fibers even when 
10 coated with a fluoroethylene polymer tend to have a low tensile 

strength, and a low resistance to high differential pressure. In order 
to increase the differential pressure withstood by the filter cartridges 
of the invention, the filter sheet material can be supported on a 
stronger foraminous or porous material, such as stainless steel wire. 
15 mesh, or a. woven glass fiber fabric material, or both, either as a 
backing or as a separate layer. The glass fibers can be laid down 
upon the support, and the support thereby embedded within the glass 
fiber layer. A fluid dispersion of the fluoroethylene polymer can 
then be applied to the filter sheet, which is thoroughly impregnated 
20 therewith, any volatile solvents removed, and the precipitated fluoro- 
ethylene polymer then sintered at an elevated temperature, in order 
to form a more or less continuous coating of the polymer on the 
fibers, and bond the polymer to the fibers, as well as bonding the 
f ibers to each other at their points of crossing. 
25 The filter cartridge of the invention is illustrated in the 

drawings,, in which: 
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Figure 1 represents a side view, in elevation, of a 
corrugated filter cartridge in accordance with the invention; 

Figure 2 represents a cross -sectional view, taken along 
the line 2-2 of the filter cartridge of Figure 1; 

5 Figure 3 represents a cross -sectional view, taken along 

» 

the line 3-3 of the filter cartridge shown in Figure 2; 

Figure 4 represents a section, taken along the line 4-4 
of the filter cartridge shown in Figure 1, detailing the side seam 
seal; 

10 Figure 5 represents a longitudinal section through one end 

cap, taken along the line 5-5 of Figure 1; and 

Figure 6 represents a variation of the side seam seal 
shown in Figure 4, which is less strong and therefore suitable 
in filter cartridges intended for use under relatively low differential 

15 pressures* 

The filter cartridge shown in Figures 1 to 4 has a tubular 
filter medium 1 formed of sheet material folded into a tubular 
configuration with the edges lapped together in a side seam seal 2, 
as shown best in Figure 4, and with the open ends 3, 4 closed off 

20 by end caps 5, 6. The filter medium is a mat of glass fibers of 
diameter ranging from 0.7 to 3.0 microns, laid down on a square 
weave glass fiber fabric for support, and impregnated with an 
aqueous polytetrafluoroethylene emulsion. The impregnated sheet 
is dried, and the polytetrafluoroethylene deposit then sintered at . 

25 from 650 to 900°F, to bond it to the fibers and the fibers to each 
other and the glass fiber fabric. The impregnated sheet material 
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is sufficiently flexible to permit corrugation, as shown in the 

Figures . The outer face of the filter medium 1 is protected by a 
sheath or tube 7 of foraminous drainage material such as Vexar, and 
the inner face of the filter medium is protected by a sheath 8 of 
5 stainless steel wire mesh,both of which are placed in position, 
sandwiching the filter medium therebetween, before corrugation of 
the resulting composite. 

The wire mesh sheath 8 serving as an internal support has a 
side seam seal 9, best seen in Figure 4, in which the juxtaposed 
TO lapped edges 10, 11 are bonded together by a series of spot welds 
spaced along the seam from end to end*. A U-shaped channel 12 of 
fluoroethylene-propylene copolymer is placed over the lapped and 
welded edges of the wire mesh, on the inside of the filter medium, 
and a second U-shaped channel 13 of f luoroethylene-propylene 
15 copolymer is placed over the lapped ends of the filter medium, with 
lapped ends of the foraminous drainage material on the outer surface 
of the outermost U-channel./ The composite is then bonded together 
under a pressure of 20 psi, by heating at 550°F for 30 seconds . Under 
these conditions the fluoroethylene-propylene copolymer is f lowable, 
20 resulting in a leak-tigjit bonded side seam seal, in which the side 
seam ends of the outer drainage medium, filter medium and inner 
wire mesh are all embedded in the fluoroethylene polymer, as best 
seen in Figure 5, Since the channel is continuous, this seals off 
the side seam, which otherwise would be open to the atmosphere. 
25 The end caps 5, 6 are applied and bonded to the ends of 

the resulting tube with the aid of intermediate discs 16, 17 of 
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f luoroethylene-propylene copolymer. Each disc 16, 17 of f luoro- 
ethylene propylene polymer is annular, fitting within each end 
cap 5, 6, in the spaces 18. The caps are then applied to the end 
edges of the composite tube of Vexar drainage medium, filter 

5 medium and wire mesh internal support. The interiors of the end 
caps are pre-etched with acid to maximize bond strength. 

The f luoroethylene-propylene polymer discs shown are 
approximately one-eighth inch thick, but obviously any thickness 
can be used, according to the bonding requirements and the end caps 

lOused. The end caps are then bonded to the ends of the filter 

' cylinder by applying to the end caps a pressure of 5 psi or higfrer 
at a temperature of 580°F for 30 seconds, under which conditions the 
fluoroethylene propylene copolymer softens, and the edges of the 
drainage medium, filter medium and internal support become 

lSembedded In the fluoroethylene propylene copolymer discs, as 
seen' in Figure 3. 

The construction of the side seam seal shown in Figure 4 is 
quite strong, and can withstand high pressure differentials^ It need not 
be so strong, if the differential pressure can be expected to be low . 

20 A suitable side seam seal for such conditions is shown in Figure 6. 

In the structure shown in Figure 6, only one U-channel strip 
12% this time a drawn film of unsintered polytetrafluoroethylene 
polymer, is used, and this embraces both the filter medium 1 and 
the downstream wire mesh drainage medium sheath 8. When the 
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composite is subjected to heat and pressure, as in the structure of 
Figure 4, the U-channel of polytetrafluoroethylene polymer is 
softened, and is caused to flow into and. impregnate both the up- 
stream drainage medium 7, and the filter medium 1 and downstream 
5 drainage medium 8, the wire mesh, bonding them together in a leak- 
tight seal from end to end of the filter cylinder. 

The discs 16 r , 17 f are also of unsintered polytetrafluoro- 
ethylene film, bonding the end caps 5, 6 to the filter cylinder. 
In this structure, the channel material may not fully 
10 impregnate the downstream wire mesb layer 8, unlike the structure 
shown in Figure 4, so that the side seam seal may be less strong, 
but it is nonetheless as leak-tight as the structure of Figure 4, 
because the filter medium 1 is fully sealed across the open seam 2 . 
by the U-channel 12* ^ 
15 Variations in these structures will be apparent. For 

example, although usually not necessary, a third channel strip may 
be imposed over the exterior of the upstream drainage medium. 
This in the case of the structure shown in Figure 4 imposes three 
layers of fluorinated ethylene propylene copolymer material, and 
20 in the case of the structure of Figure, 6 i mposes two layers of the 
polytetrafluoroethylene polymer material, at the side seam seal. 

The polytetrafluoroethylene or polytrtfluorochlorethylene 
filter medium is known, and described in U.S. patent No. 3, 053, 762 
patented September 11, 1962 to Joseph G. Adiletta. Its preparation 
25 is described and shown in the drawings^ As seen in Figure 3 of the 
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patent a continuous strip 10 of woven cloth, for example of glass or 
mineral fiber, about one mil thick, unwinds from a fixed bolt 12, and 
is carried over a belt assembly generally designated by the numeral 
14. The belt assembly 14 comprises a driving roller 16, actuated 

5 by conventional drive means (not shown here) and a driven roller 18. 
For reasons hereinafter explained, a connecting belt 20 enfolding the 
two rollers is constructed of a metal or like screen material, so 
as to admit the free passage of fluids therethrough. Hence the 
screen belt 20 continuously travels in the direction designated by 

10 the arrows carrying the woven cloth strip 10 on the upper surface 
thereof. This is similar to a Fourdrinier machine. 

A headbox or other suitable reservoir 22 contains, for 
example, a special blend of micro-fiber glass slurry 24, such as 
would be employed in the manufacture of glass fiber paper, as 

15 described in British patent No. 769, 687, which is discharged from 
the reservoir 22 through a metering orifice 26, and deposited onto 
the woven cloth strip 10, so that the woven cloth now becomes a 
substratum for the fibers (Figures 1 and 2), 

The moving belt screen 20 next carries the woven cloth 

20 strip 10 with the fibers 24 deposited thereon over a vacuum box 28, 
so that cluth and slurry are subjected to the differential pressure 
created by the vacuum box, and the fibers of the slurry are firmly 
locked onto the cloth 10. At this point a quantity of fluid is expelled 
from the slurry by the action of the vacuum box 28. Therefore, 
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the belt 2Q is constructed of a screenlike material, to facilitate the 
passage therethrough of the fluid expelled from the slurry. 

The woven cloth strip 12 with the blend of micro fiber 
glass firmly united thereto is next carried under an open oven or 
5 radiant heater 32 for the final drying, of the product. This forms a 
. glass fiber paper type product over the woven cloth substratum 
(Figures 1 and 2) , which by means of a guide roller 34 may now be 
rolled onto a take-up roll 36 as one form of the final filter product 
about two mils thick, for example when a nominal one mil cloth is 
10 used with the proper amount of fiber* 

Means are now provided for Imparting special physical 
characteristics to the material as may be desired, by bypassing 
the guide roller 34, onto an alternate guide roller 38. The alternate 
guide roller 38 is positioned to guide the finished material 30 
15 through an impregnating bath within a reservoir 40. Thence the 
material is guided through a temperature controlled oven 42 
thereby drying the same,, and curing or fusing the impregnant 
thereon* 

The finished product is rolled up onto a take-up roll 46, 
20 being guided thereon by means of a standard guide roller 44. A 
feature of this material is controlled pore size up to about one 
hundred microns* The flow rate of a fluid through this material is 
about ten to forty times that for material comparable In pore size. 
As the f luoroethylene polymer, there can be used poly- 
25 tetrafluoroethylene or copolymers of tetraf luoroethylene with 
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other monomers, such as ethylene, chlorotrlfluoroethylene, or 
fluorinated propylenes, such as hexafluoropropylene. These monomers 
are used only in very small amounts, generally less than 0.2%. 

When the fiber glass slurry 24 is metered onto the woven 

5 cloth 10, and locked firmly thereto by operation of the vacuum 
box 28, and the drying oven 32, a glass fiber paper is formed over 
and interlocked into the woven cloth, and the resultant material will 
retain the high tensile strength properties of the woven cloth, and yet 
possess the filtration properties of the glass fiber paper. 

10 It is to be noted that several types and 'thicknesses of 

woven cloth may be employed to advantage as a substratum, depend- 
ing upon the magnitude of the tensile strength desired, and that the 
pore sizes of the material may be predetermined and controlled 
by the glass fiber blend slurry used, and by the quantity thereof 

15 permitted to be deposited onto the material 10 through the metering 
orifice 26. In this manner, the filter material may be relatively 
thin whiie retaining high tensile strength and durability, In addition, 
because of the constituents of the material, it may be used at high 
temperatures. 

20 It will be appreciated that materials of various and special 

physical and chemical characteristics may be manufactured by 
immersing the already finished material 30 In the reservoir 40. 

In each embodiment of side seam seal, since the bonding U- 
strip is folded over the outer end edges of the filter sheet, so that 

25 the end edges thereof are embraced by the channel strip, the 
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channel strip thereby seals the edges of the filter sheet as well as 
the drainage medium and internal core together in a leak-tight 
seal, and blocking the escape of unfiltered liquid between the edges 
of the filter sheet of the tubular filter element into or out from the 
space enclosed by the filter sheet and preventing bypassing of 
unfiltered liquid from the upstream to the downstream sides of the 
filter sheets. 

The side seam: seal can be formed before bonding of the 
filter end caps to the open ends of the cylindrical filter element; 
since the bonding materials are the same, there is no interference 
by an end of a bonding agent layer with this seal. Consequently, 
no potential leakage, path can exist at the end cap, due to the bonding 
agent holding the side seam seal together, since the bonding agent 
in the points where if contacts the end cap bonding material is 
integrated with the end cap bonding material, forming one unit. 

Application of heat through conventional means causes the 
thermoplastic channel strip material to soften and melt, and enter 
the pores of the filter sheet or sheets with which it is in contact, 
and produce a leak-tight bond throughout the contact area. 

The use of a self-sustaining channel strip instead of a 
coating makes it possible to- obtain uniform thickness and width of 
the bonding strip throughout the seal, so that the seal is absolutely 
uniform in thickness from end to end of the filter cylinder. 

The filter cartridges in accordance with the invention 
are readily prepared from one or more sheets of the f luoroefchylene 
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polymer-coated glass fiber filter sheet material by placing the 
sheets and any drainage medium and core support in close juxta- 
position, and corrugating and forming the filter medium in the usual 
way. The only difference in fact from the usual, process of manufacture 
5 is in the formation of the side seam seal. Figures 5 to 8 of U.S. 
patent No.. 4, 184,966 patented January 22, 1980, to David B. Pali 
show the steps in the formation of the side seam seal, the finished 
filter element being obtained subsequent to application of the end 
caps. 

10 As seen in Figures 5 to 8, the f liter element comprises 

one sheet of the fluoroethylene polymer-coated glass fiber filter 
sheet material sandwiched between the inner and outer sheaths. 
The sheet and sheath composite is corrugated in a plurality of 
corrugations and the ends of the composite are folded over and 
15brought together into a cylinder of the desired length and diameter. 
The side seam seal is formed by inserting a T-form 
support in the last corrugations of the filter sheet material before 
the ends opening, out the ends of the last corrugations, so that the 
two end portions are parallel. A U-shaped channel strip of 
20 fluoroethylene polymer is inserted over the two ends of the filter 
sheet. The spacing apart of the sides of the channel strip is slightly 
greater than the thickness of the two abutting end portions of the 
filter sheet. Accordingly, the outer surfaces of the two end 
portions of the filter sheet are in juxtaposition to the inner surface 
25 of the channel strip* The same is true of the channel strip 
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embracing the wire mesh ends. 

It is apparent that the channel strip extends axially from 
end to end of the filter element. 

The filter sheet and wire mesh are now heat bonded to 

5 the channel strip, forming a leak-tight seal. The composite seam 
assembly is placed between the heated jaws or platens of a heat- 
sealing device of conventional type, and heat and pressure applied 
to form the side seam seal through the channel strip to the filter 
layer,bringtog the layer into contact under pressure with the 

10 fluoroethylene polymer strip, which is now softened by the application 
of heat through the platens. The pressure applied by the platens 
forces the molten fluoroethylene polymer material to penetrate 
the open pores of the filter sheet, forming a liquid-impervious seal, 
and when the platens are removed and the fluoroethylene polymer 

15 again solidifies, a side seam seal is formed with the joined edges of 
the filter sheet completely closed off by the U-base of the strip. 

In this type of side seam seal, the seal itself takes up very 
little of the surface area of the filter, in fact, only a portion equal 
to the width of the channel strip,, since the strip extends outwardly 

20 from the filter surface. Accordingly, the side seam seal offers a 
minimum of obstruction to flow of fluid from the exterior to the 
interior of the filter cylinder. 

As the channel strip and end cap bonding material any 
thermoplastic fluoroethylene polymer can be used, such as 
25 fluoroethylene -propylene copolymer, or previously unsintered 
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polytetrafluoroethylene f ilm, such as that disclosed in U.S. patents 
Nos. 3, 953, 566 patented April 27, 1976 . and 4, 187, 390 patented 
February 5, 1980 to Gore,and Japanese patent disclosure No, Showa 
42-13560, dated August 1, 196^to Sumitomo Denkt Kogyo K.K. 
5 After completion of the side sea^ an internal core is 

slipped into the open center of the tube, and the end caps are applied, 
employing the same method. The disc of fluoroethylene polymer, option- 
ally the same material as the bonding strip for the side seam seal, is 
liquefied. All of the edges of one end of the filter material and 
10 side seam seal are then embedded in the liquefied face of the end 
cap, forming a leak-proof seal therewith, and if the plastic 
material of the side seam seal is the same as the plastic material 
of the disc of the end cap* an integrated unitary seal structure is 

A 

formed, upon hardening of the material. 
15 The liquefied fluoroethylene polymer material permeates 

the pores of the ends of the filter material, and when the liquid 
plastic material has been hardened, the end cap is bonded to the 
filter with the side seam seal an Integral part of the bond. The 
procedure can than be repeated in capping the other end of the 

20 filter element. 

The process of the invention Is applicable to forming 
tubular filter elements of any configuration. A side-seam 
seal and end caps appropriate to the configuration of the tubular 
filter elements are of course employed in each case. Normally, the 

25 filter elements are in cylindrical corrugated form, but the process 
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is also applicable to tubular elements in any cross-sectional 
configuration, including plain, folded, convoluted and corrugated 
triangular, square, rectangular, elliptical and other polygonal filter 
tubes. The size and configuration of the convolutions in the case of 

5 . a corrugated element are not critical. Any plastic or resinous 
material or any metallic material resistant to corrosive attack and 
having a softening point above the temperature of use of the polymer 
filter can be employed for the end caps. Stainless steel and poly- 
tetrafluorosthylene are preferred. 

10 The process of the Invention is applicable to tubular filter 

elements made of from one r two, three, four, five or more layers of 
the filter medium. If the material has insufficient rigidity to be self- 
supporting, the tube can be made so by incorporation of a central core 
or support, such as a spring or a supporting tube of rigid metallic or 

15 plastic material, for instance, a perforated metal or plastic foraminous 
core or spring of conventional construction. External sheath supports 
can .also be applied. Any internal and/or external support is normally 
of a. length substantially equal to that of the filter element, so that the 
support and the edges of the filter element are in a substantially flush 

20 fit with the end caps, when they are bonded thereto. 

The end caps can be made with appropriate, raised or 
depressed portions and apertures to meet the shape and flow require- 
ments of the ends of the filter support, and the folds are convolutions 
of the filter tube, and in accordance with the flow requirements and 



^ ^0062867 

20 

structural requirements of the filter assembly in which the filter 
element is to be used. 

The end caps can be of any desired configuration, 
appropriate to the requirements of the filter tube and filter assembly. 
5 Usually, at least one of the end caps will be provided with an 

aperture for delivery of filtered fluid from or unf iltered fluid to the 
interior of the structure. In many instances, both end caps will be 
apertured, particularly, where a plurality of filter elements are to 
be connected together to form a long tube. 
10 The bonding channel strip can be of a width overall 

appropriate to the filter sheet material. A rough-surfaced material 
will be wider than a smooth material. Usually, a channel strip 
of from. 0.25 to 5 mm in width will be satisfactory. 

> 

The bonding channel strip can have any cross-sectional 
IS configuration, including not only U-shapes with rounded web 

forming the sides of the channel but also squared-off channel shapes 
. such asLJ and V shapes, and other polygonal shapes. 
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Claims: 

1. A tubular filter element comprising at 
least one layer of filter sheet material comprising glass fibers 
coated and bonded together by fluoroethylene polymer and formed 
in a substantially tubular shape, having end portions of the tube 

5 sealed to end caps via a seal of thermoplastic fluoroethylene ' 
polymer material, thereby sealing the ends of the filter tube in a 
leak- tight seal, and having the outer surfaces of the end portions 
of the filter sheet in adjacent relation, and joined together in a 
side seam seal by way of a self-supporting channel strip of 

10 thermoplastic fluoroethylene polymer material embracing the 
• outer end edges of the filter sheet, the channel strip being bonded 
to the abutting surfaces of the filter sheet via a seal of thermo- 
plastic fluoroethylene polymer material, thereby sealing the 
edges of the sheet together in a leak-tight seal, and blocking the 

15 escape of unf Utered liquid between the ends of the filter sheet at 
the end caps, and between the edges of the filter sheet into or out 
from the space enclosed by the filter sheet, and preventing 
bypassing of unfiitered liquid from the upstream to the down- 
stream sides of the filter sheet. 
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2. A tubular filter element according to claim 1 having 
the end caps bonded to the ends of the filter tube in a leak-tight 
seal via a layer of fluoroethylene polymer underlaying the end cap 
in the portions abutting the ends of the filter tube. 

3. A tubular filter element according to claim 2 in which 
the bonding channel strip in the side seam seal Is of the same 
thermoplastic fluoroethylene polymer material as the material 
bonding the ends of the filter tube to the end caps, and the bonding 
strip material Is Integrated -with the material bonding the end 
caps, forming an integral one-piece bond. 

4_ A tubular filter element according to claim 2 in -which 
the bonding channel strip in the side seam seal and the material 
bonding the ends of the filter tube are of the same fluoroethylene 
polymer material as the filter sheet, and the bonding materials 
are Integrated with the f liter sheet In the seals, forming an 
Integral one-piece filter element. 

5. A tubular filter element according to claim 2 wherein 
the layer of thermoplastic fluoroethylene polymer and the channel 
strip each impregnate the filter sheet material where they abut 
the same. 

6. A tubular filter element according to claim 2 In which 
the bonding layer at the end caps and the bonding channel strip 
each comprise fluoroethylene-propylene copolymer. 
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7. A tubular filter element according to claim 2 in 
which the bonding layer at the end caps and the bonding channel 
strip each comprise polytetrafluoroethylene. 

8. A tubular filter element according to claim 2 in 
which the fluoroethylene polymer coating on the filter sheet 
comprises polytetrafluoroethylenel 

9. k A tubular filter element according to any of claims 
1 to 8 in which the layer of filter sheet material is supported 
between inner and outer foraminous sheaths of supporting sheet 
material, and having the inner surface of the end portions of 

5 the filter sheet and the outer surface of the end portions of the 
inner sheath in adjacent relation, and joined together in a side 
seam seal by way of a self-supporting bonding channel strip 
of thermoplastic fluoroethylene polymer material folded over the 
joined edges of the filter sheet and inner sheath, so that the end 

IDedges thereof are embraced by the channel strip, the channel 
strip being bonded to the abutting surfaces thereby sealing the 
edges of the two sheets together in a leak-tight seal. 

10. A tubular corrugated filter element according to 
claim 9 having the inner surface of the end portions of the 
outer sheath and the outer surface of the end portions of the 
filter sheet in adjacent relation, and joined together in a side 

5 seam seal by way of a second self-supporting bonding channel 
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strip of thermoplastic fluoroethylene polymer material inter- 
posed therebetween, so that the outer surfaces of the end edges 
of the filter sheet are embraced by the channel strip, and the 
inner surfaces of the end edges of the outer sheath abut the outer 
10 surface of the channel strip, and the first channel strip embraces 
only the end edges of the inner sheath, -with the inner surface 
of the end edges of the filter sheet abutting the outer surface 
of the second channel strip, the two channel strips being 
bonded to the abutting surfaces thereof, thereby sealing the 
15 edges of the inner and outer sheaths and filter sheet together 
in a leak-tight seal. 
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Description 

Polymer manufacture frequently requires the 
processing of polymer solutions or liquefied poly- 
mers, which have to be freed of contaminant 
material suspended therein by filtration at some 
stage of the manufacture. Liquid polymers exist 
only at high temperatures, because of the high 
softening and liquefaction points of most poly- 
mers, of the order of 204°C (400°F) and above, 
which for most commercial applications need to 
be in solid form at normal atmospheric tempera- 
tures and temperatures up to 38°C <100°F) above 
normal. In many cases, processing of liquid 
polymer is impractical and it is necessary to 
dissolve the polymer in a solvent. Because of the 
insolubility of the polymer in the ordinary inert 
commercial solvents, highly corrosive solvents, 
such as hot concentrated sulfuric acid, have to be 
used. The combined requirements of withstand- 
ing high temperatures, of the order of 260° (500°F) 
and higher, and attack by highly corrosive fluids, 
pose a formidable problem in the development of 
appropriate filter materials. 

In most instances, therefore, polymer filters are 
made of stainless steel, which is capable of 
withstanding high temperatures and most corro- 
sive attack. However, stainless steel filters have a 
relatively small surface area, even when in corru- 
gated form, for the collection of the contaminants 
that are removed, and require frequent replace- 
ment or servicing, with a resultant high pro- 
portion of down time for the filtration equipment. 
Moreover, stainless steel filters are quite expen- 
sive, and cannot be disposed of afterthey become 
loaded with contaminants, but must be cleaned, 
in order to make their use economical, which of 
course increases operating labor costs. 

Polytetrafluoroethylene has a higher softening 
point than most polymeric polymers in commer- 
cial use, and is inert to corrosive solvents, but is 
difficult to fabricate in the form of porous filter 
sheets. Fabrication of porous sintered polytetra- 
fluoroethylene sheet material results in a filter 
which, like stainless steel, has a relatively low 
surface area for collection of contaminant 
material, even when in corrugated form. Further- 
more, it is rather difficult to fabricate porous poly- 
tetrafluoroethylene sheet having the uniform and 
relatively large pore size of from ten to fifty 
microns that is required for polymer filtration. 

A fibrous mat is superior to stainless steel sheet 
as a filter material because it can provide a 
measure of depth filtration, with a relatively high 
surface area in depth for collection of contamin- 
ant to prevent filter plug up material, collecting 
the material not only on the surface but also 
within the pores of the mat. The pores through a 
stainless steel sheet are too short and too smooth 
to provide a collection surface of high surface 
area, and moreover they do not follow a tortuous 
course, as do the pores through a fibrous mat. 
Polytetrafluoroethylene cannot however be fabri- 
cated in the fine fibers required for small pore 
size, while other plastic fibrous materials either 



have a too low softening or melting point, or have 
too low a corrosion resistance. Glass fibers, for 
example, have a high melting point, but are 
readily attacked and dissolved by acids, such as 

5 concentrated sulfuric Scid. 

EP — A— 1,407 provides tubular corrugated filter 
elements comprising at least one layer of filter 
sheet material formed in a substantial tubular 
shape and having the outer surface of the end 

10 portions of the filter sheet in adjacent relation, 
and joined together in a side seam seal by way of 
self-supporting channel strip of thermoplastic 
resinous material folded over the end edges of 
the filter layer, so that the end edges thereof are 

is embraced by the channel strip, which is then 
bonded to the abutting outer surfaces of the filter 
sheet, thereby (inking the edges of the sheet 
together. 

In a preferred embodiment the tubular corru- 

20 gated filter element comprises two layers of filter 
sheet material formed in a substantially tubular 
shape and having the inner surface of the end 
portions of the outer filter sheet and the outer 
surface of the end portions of the inner filter sheet 

25 in adjacent relation, and joined together in a side 
seam seal by way of an interposed self-support- 
ing bonding channel strip of thermoplastic 
resinous material folded over the outer end edges 
Of the inner filter sheet, so that the end edges 

30 thereof are embraced by the channel strip, the 
channel strip being bonded to the abutting sur- 
faces of the inner and outer filter sheets, thereby 
sealing the edges of the two sheets together in a 
leak-tight seal, and blocking the escape of unfil- 
es tered liquid between the edges of the inner filter 
sheet of the tubular filter element into or out from 
the space enclosed by the inner filter sheet and 
preventing bypassing of unfiltered liquid from the 
upstream to the downstream sides of the filter 

40 sheets. 

In all embodiments, the sheet ends of the filter 
sheet or sheets in the filter element are joined- 
together and embraced by a nonporous bonding 
strip formed in a channel configuration, blocking 

45 the escape of unfiltered liquid between the edges 
of the filter sheet or sheets of the filter element 
into or out from the space enclosed by the filter 
sheet or sheets, effectively preventing bypassing 
of unfiltered liquid from the upstream to the 

so downstream sides of the filter sheet or sheets. All 
liquid entering or leaving that space must neces- 
sarily pass through all the filter sheets, whether 
one or several. 
Further, since the bonding channel strip in this 

55 side seam seal is of thermoplastic resinous 
material, it can be the same plastic material as the 
end caps and/or of the filter sheets. This makes it 
possible to integrate the bonding channel strip 
material with the end cap and/or filter sheet. 

eo In accordance with the invention, polymer fil- 
ters are provided in which the filter medium is a 
fibrous sheet material formed of glass fibers 
coated with fluoroethylene polymer, such as poly- 
tetrafluoroethylene or polytrifluorochlorethylene. 

65 The fluoroethylene polymer coating protects the 
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glass fibers against attack by corrosive fluids, 
while still retaining a high degree of porosity and 
since both the fluoroethylene polymer and the 
glass have high softening points, the filter 
medium is suitable for use at the elevated 
temperatures required for processing liquid poly- 
mers. 

However, the fluoroethylene polymer coating 
on the glass fibers of such filter sheet material 
when used as the filter medium makes it difficult 
to form the filter sheet material into filter car- 
tridges having a side seam seal and with the open 
ends capped by end caps. The fluoroethylene 
polymer is not thermoplastic, and it is not sus- 
ceptible of being bonded to end caps or bonding 
materials or to itself In a side seam seal using the 
usual adhesives. 

Further in accordance with the invention, filter 
cartridges are provided having a filter medium 
composed of fibrous filter sheet material compris- 
ing glass fibers coated with fluoroethylene 
polymer, such as polytetrafluoroethylene or poly- 
trifluoroethylene, and formed in a closed con- 
figuration, with a side seam, and having the end 
caps and side seam seal bonded in a leak-tight 
seal by way of a thermoplastic fluoroethylene 
polymer. The thermoplastic fluoroethylene 
polymer adheres to the nonthermoplastic fluoro- 
ethylene polymer and also to the end cap 
material, which can (for example) be stainless 
steel. In such cartridges, the filter sheet material 
can be corrugated, for maximum surface area 
within a limited space. 

The invention accordingly provides a tubular 
filter element comprising at least one layer of 
filter sheet material being formed in a sub- 
stantially tubular shape, having end portions of 
the tube sealed to end caps via a seal of thermo- 
plastic bonding material, thereby sealing the ends 
of the filter tube In leak-tight seal, and having the 
outer surfaces of the end portions of the filter 
sheet in adjacent relation, and joined together In a 
side seam seal by way of a self-supporting 
channel strip of thermoplastic bonding material 
embracing the outer end edges of the filter sheet, 
the channel strip being bonded to the abutting 
surfaces of the filter sheet, thereby sealing the 
edges of the sheet in a leak-tight seal, and 
blocking the escape of unflltered liquid between 
the ends of the filter sheet at the end caps, and 
between the edges of the filter sheets into or out 
from the space enclosed by the filter sheet, and 
preventing by-passing of unfiltered liquid from 
the upstream to the downstream sides of the filter 
sheet, characterized in that the end caps are made 
of nonthermoplastic material, the filter sheet 
material is comprising glass fibers coated and 
bonded together by a nonthermoplastic fluoro- 
ethylene polymer, the thermoplastic bonding 
material of both the seal and the channel strip is a 
thermoplastic fluoroethylene polymer material. 

In a preferred embodiment the tubular filter 
element has ends caps bonded to the ends of the 
filter tube in a leak-tight seal via a layer of fluoro- 
ethylene polymer in a shape corresponding to the 
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shape of the end caps in the portions abutting the 
ends of the filter tube. 

In other preferred embodiments, the bonding 
channel strip in the side seam seal is of the same 
5 thermoplastic fluoroethylene polymer material as 
the material bonding the ends of the filter tube to 
the end caps, and the bonding strip material is 
integrated with the material bonding the end caps 
forming an integral one-piece bond. 
70 The bonding channel strip in the side seam seal 
and the material bonding the ends of the filter 
tube can also be of the same fluoroethylene 
polymer material as the filter sheet, and the 
bonding materials are integrated with the fitter 
is sheet in the seals, forming an integral one-piece 
filter element. 

Fibrous mat filter media of nonwoven glass 
fibers even when coated with a fluoroethylene 
polymer tend to have a low tensile strength, and a 
20 low resistance to high differential pressure. In 
order to increase the differential pressure with- 
stood by the filter cartridges of the invention, the 
filter sheet material can be supported on a 
stronger foraminous or porous material, such as 
25 stainless steel wire mesh, or a woven glass fiber 
fabric material, or both, either as a backing or as a 
separate layer. The glass fibers can be laid down 
upon the support, and the support thereby 
embedded within the glass fiber layer. A fluid 
30 dispersion of the fluoroethylene polymer can then 
be applied to the filter sheet, which is thoroughly 
impregnated therewith, any volatile solvents 
removed, and the precipitated fluoroethylene 
polymer then sintered at an elevated tempera- 
35 ture. In order to form a more or less continuous 
coating of the polymer on the fibers, and bond the 
polymer to the fibers, as well as bonding the 
fibers to each other at their points of crossing. 
The filter cartridge of the invention is illustrated 
40 In the drawings, in which: 

Figure 7 represents a side view, in elevation, of 
a corrugated filter cartridge in accordance with 
the invention; 

Figure 2 represents a cross-sectional view, 
45 taken along the line 2 — 2 of the filter cartridge of 
Figure 7; 

Figure 3 represents a cross-sectional view, 
taken along the line 3 — 3 of the filter cartridge 
shown in Figure 2; 
so Figure 4 represents a section, taken along the 
line 4 — 4 of the filter cartridge shown in Figure 7, 
detailing the side seam seal; 

Figure 5 represents a longitudinal section 
through one end cap, taken along the line 5 — 5 of 
55 Figure 7; and 

Figure 6 represents a variation of the side seam 
seal shown in Figure 4, which is less strong and 
therefore suitable in filter cartridges intended for 
use under relatively low differential pressures. 
60 The filter cartridge shown in Figures 7 to 4 has a 
tubular filter medium 1 formed of sheet material 
folded into a tubular configuration with the edges 
lapped together in a side seam seal 2, as shown 
best in Figure 4, and with the open ends 3, 4 
65 closed off by end caps 5, 6. The filter medium is a 
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mat of glass fibers of diameter ranging from 0.7 
to 3.0 urn, laid down on a square weave glass 
fiber fabric for support, and impregnated with an 
aqueous poiytetrafluoroethylene emulsion. The 
impregnated sheet is dried, and the polytetra- s 
fluoroethylene deposit then sintered at from 
343°C to 482°C (650 to 900°F), to bond it to the 
fibers and the fibers to each other and the glass 
fiber fabric. The impregnated sheet material is 
sufficiently flexible to permit corrugation, as w 
shown in the Figures. The outer face of the filter 
medium 1 is protected by a sheath or tube 7 of 
foraminous drainage material such as Vexar(R), 
and the inner face of the filter medium is pro- 
tected by a sheath 8 of stainless steel wire mesh, is 
both of which are placed in position, sandwich- 
ing the filter medium therebetween, before 
corrugation of the resulting composite. 

The wire mesh sheath 8 serving as an internal 
support has a side seam seal 9, best seen in 20 
Figure 4, in which the juxtaposed lapped edges 
10, 11 are bonded together by a series of spot 
welds spaced along the seam from end to end. A 
U-shaped channel 12 of fluoroethylene-propy- 
lene copolymer is placed over the lapped and 2s 
welded edges of the wire mesh, on the inside of 
the filter medium, and a second U-shaped 
channel 13 of fluoroethyiene-propylene copoly- 
mer is placed over the lapped ends of the filter 
medium, with lapped ends of the foraminous 30 
drainage material on the outer surface of the 
outermost U-channel. The composite is then 
bonded together under a pressure of 1,4 bar (20 
psi), by heating at 288°C (550°F) for 30 seconds. 
Under these conditions the fluoroethylene-prop- 3S 
ylene copolymer Is flowable, resulting in a leak- 
tight bonded side seam seal, in which the side 
seam ends of the outer drainage medium, filter 
medium and inner wire mesh are all embedded 
in the fluoroethylene polymer, as best seen in 40 
Figure 5. Since the channel is continuous, this 
seals off the side seam, which otherwise would 
be open to the atmosphere. 

The end caps 5, 6 are applied and bonded to 
the ends of the resulting tube with the aid of 46 
intermediate disc 16, 17 of fluoroethyiene-propy- 
lene copolymer. Each disc 16, 17 of fluoro- 
ethylene propylene polymer is annular, fitting 
within each end cap 5, 6, in the spaces 18. The 
caps are then applied to the end edges of the so 
composite tube of Vexar drainage medium, filter 
medium and wire mesh internal support. The 
interiors of the end caps are prefetched with acid 
to maximize bond strength. 

The fluoroethyiene-propylene polymer discs ss 
shown are approximately one-eighth inch thick, 
but obviously any thickness can be used, accord- 
ing to the bonding requirements and the end 
caps used. The end caps are then bonded to the 
ends of the filter cylinder by applying to the end so 
caps a pressure of 0,35 bar (5 psi) or higher at a 
temperature of 304°C (580°F) for 30 seconds, 
under which conditions the fluoroethylene prop- 
ylene copolymer softens, and the edges of the 
drainage medium, filter medium and internal 65 
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support become embedded in the fluoroethylene 
propylene copolymer discs, as seen in Figure 3. 

The construction of the side seam seal shown 
in Figure 4 is quite strong, and can withstand 
high pressure differentials, it need not be so 
strong, if the differential pressure can be 
expected to be low. A suitable side seam seal for 
such conditions is shown in Figure 6. 

In the structure shown in Figure 6, only one U- 
channel strip 12', this time a drawn film of 
unsfntered poiytetrafluoroethylene polymer, is 
used, and this embraces both the filter medium 1 
and the downstream wire mesh drainage 
medium sheath 8. When the composite is sub- 
jected to heat and pressure, as in the structure of 
Figure 4, the U-channel of poiytetrafluoro- 
ethylene polymer is softened, and is caused to 
flow into and impregnate both the upstream 
drainage medium 7, and the filter medium 1 and 
downstream drainage medium 8, the wire mesh, 
bonding them together in a leak-tight seal from 
end to end of the filter cylinder. 

The discs 16', 17' are also of unsintered poiy- 
tetrafluoroethylene film, bonding the end caps 5, 
6 to the filter cylinder. 

In this structure, the channel material may not 
fully Impregnate the downstream wire mesh 
layer 8, unlike the structure shown in Figure 4, so 
that the side seam seal may be (ess strong, but it 
is nonetheless as leak-tight as the structure of 
Figure 4, because the filter medium 1 is fully 
sealed across the open seam 2 by the U-channel 
12'. 

Variations in these structures will be apparent. 
For example, although usually not necessary, a 
third channel strip may be imposed over the 
exterior of the upstream drainage medium. This 
in the case of the structure shown in Figure 4 
imposes three layers of fluorinated ethylene 
propylene copolymer material, and in the case of 
the structure of Figure 6 imposes two layers of 
the poiytetrafluoroethylene polymer material, at 
the side seam seal. 

The poiytetrafluoroethylene or polytrifluoro- 
chlorethylene filter medium is known, and 
described In U.S. patent No. 3,053,762 patented 
September 11, 1962 to Joseph G. Adiletta. Its 
preparation is described and shown in the draw- 
ings. As seen In Figure 3 of the patent a con- 
tinuous strip 10 of woven cloth, for example of 
glass or mineral fiber, about one mil thick, 
unwinds from a fixed bolt 12, and is carried over 
a belt assembly generally designated by the 
numeral 14. The belt assembly 14 comprises a 
driving roller 16, actuated by conventional drive 
means (not shown heref and a driven roller 18. 
For reasons hereinafter explained, a connecting 
belt 20 enfolding the two rollers is constructed of 
a metal or like screen material, so as to admit the 
free passage of fluids therethrough. Hence the 
screen belt 20 continuously travels in the direc- 
tion designated by the arrows carrying the 
woven cloth strip 10 on the upper surface 
thereof. This is similar to a Fourdrinier machine. 

A headbox or other suitable reservoir 22 con- 
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tains, for example, a special blend of micro-fiber 
glass slurry 24, such as would be employed In the 
manfuacture of glass fiber paper, as described in 
British patent No. 769,687, which is discharged 
from the reservoir 22 through a metering orifice 
26, and deposited onto the woven cloth strip 10, 
so that the woven cloth now becomes a sub- 
stratum for the fibers {Figures 1 and 2). 

The moving belt screen 20 next carries the 
woven cloth strip 10 with the fibers 24 deposited 
thereon over a vacuum box 28, so that cloth and 
slurry are subjected to the differential pressure 
created by the vacuum box, and the fibers of the 
slurry are firmly locked onto the cloth 10. At this 
point a quantity of fluid is expelled from the slurry 
by the action of the vacuum box 28. Therefore, the 
belt 20 is constructed of a screen like material, to 
facilitate the passage therethrough of the fluid 
expelled from the slurry. 

The woven cloth strip 12 with the blend of 
micro fiber glass firmly united thereto is next 
carried under an open oven or radiant heater 32 
for the final drying of the product. This forms a 
glass fiber paper type product over the woven 
cloth substratum {Figures 1 and 2), which by 
means of a guide roller 34 may now be rolled onto 
a take-up roll 36 as one form of the final filter 
product about two mils thick, for example when a 
nominal one mil cloth is used with the proper 
amount of fiber. 

Means are now provided for imparting special 
physical characteristics to the material as may be 
desired, by bypassing the guide roller 34, onto an 
alternate guide roller 38. The alternate guide 
roller 38 is positioned to guide the finished 
material 30 through an impregnating bath within 
a reservoir 40. Thence the material is guided 
through a temperature controlled oven 42 thereby 
drying the same, and curing or fusing the impre- 
gnant thereon. 

The finished product is rolled up onto a take-up 
roll 46, being guided thereon by means of a 
standard guide roller 44. A feature of this material 
is controlled pore size up to about one hundred 
micrometres. The flow rate of a fluid through this 
material is about ten to forty times that for 
material comparable in pore size. 

As the fluoroethylene polymer, there can be 
used polytetrafluoroethylene or copolymers of 
tetrafiuoroethylene with other monomers, such 
as ethylene, chlorotrifluoroethylene, or fluori- 
nated propylenes, such as hexafluoropropylene. 
These monomers are used only in very small 
amounts, generally less than 0.2%. 

When the fiber glass slurry 24 is metered onto 
the woven cloth 10, and locked firmly thereto by 
operation of the vacuum box 28, and the drying 
oven 32, a glass fiber paper is formed over and 
interlocked into the woven cloth, and the resultant 
material will retain the high tensile strength 
properties of the woven cloth, and yet possess the 
filtration properties of the glass fiber paper. 

It is to be noted that several types and thick- 
nesses of woven cloth may be employed to 
advantage as a substratum, depending upon the 
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magnitude of the tensile strength desired, and 
that the pore sizes of the material may be pre- 
determined and controlled by the glass fiber 
blend slurry used, and by the quantity thereof 
5 permitted to be deposited onto the material 10 
through the metering orifice 26. In this manner, 
the filter material may be relatively thin while 
retaining high tensile strength and durability. In 
addition, because of the constituents of the 
jo material, it may be used at high temperatures. 

It will be appreciated that materials of various 
and special physical and chemical characteristics 
may be manufactured by immersing the already 
finished material 30 in the reservoir 40. 
15 In each embodiment of side seam seal, since 
the bonding U-strip is folded over the outer end 
edges of the filter sheet, so that the end edges 
thereof are embraced by the channel strip, the 
channel strip thereby seals the edges of the filter 
20 sheet as well as the drainage medium and inter- 
nal core together in a leak-tight seal, and blocking 
the escape of unfiltered liquid between the edges 
of the filter sheet of the tubular filter element into 
or out from the space enclosed by the filter sheet 
25 and preventing bypassing of unfiltered liquid 
from the upstream to the downstream sides of the 
filter sheets. 

The side seam seal can be formed before 
bonding of the filter end caps to the open ends of 
30 the cylindrical filter element; since the bonding 
materials are the same, there is no interference by 
an end of a bonding agent layer with this seal. 
Consequently, no potential leakage path can exist 
at the end cap, due to the bonding agent holding 
35 the side seam seal together, since the bonding 
agent in the points where it contacts the end cap 
bonding material is integrated with the end cap 
bonding material, forming one unit. 
Application of heat through conventional 
40 means causes the thermoplastic channel strip 
material to often and melt, and enter the pores of 
the filter sheet or sheets with which it is in 
contact, and produce a leak-tight bond through- 
out the contact area. 
45 The use of a self-sustaining channel strip 
instead of a coating makes it possible to obtain 
uniform thickness and width of the bonding strip 
throughout the Seat, so that the seal is absolutely 
uniform in thickness from end to end of the filter 
so cylinder. 

The filter cartridges in accordance with the 
invention are readily prepared from one or more 
sheets of the fluoroethylene polymer-coated 
glass fiber filter sheet material by placing the 
55 . sheets and any drainage medium and core 
support in close juxtaposition, and corrugating 
and forming the filter medium in the usual way. 
The only difference in fact from the usual process 
of manufacture is in the formation of the side 
60 seam seal. Figures 5 to 8 of U.S. patent No. 
4,184,966 patented January 22, 1980, to David B. 
Pall show the steps in the formation of the side 
seam seal, the finished filter element being 
obtained subsequent to application of the end 
65 caps. 
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As seen in Figures S to 8, the filter element 
comprises one sheet of the fluoroethylene 
polymer-coated glass fiber filter sheet material 
sandwiched between the inner and outer sheaths. 
The sheet and sheath composite is corrugated In 
a plurality of corrugations and the ends of the 
composite are folded over and brought together 
into a cylinder of the desired length and diameter. 

The side seam seal is formed by inserting a T- 
form support in the last corrugations of the filter 
sheet material before the ends opening out the 
ends of the last corrugation, so that the two end 
portions are parallel. A U-shaped channel strip of 
fluoroethylene polymer is inserted over the two 
ends of the filter sheet. The spacing apart of the 
sides of the channel strip is slightly greater than 
the thickness of the two abutting end portions of 
the filter sheet. Accordingly, the outer surfaces of 
the two end portions of the filter sheet are in 
juxtaposition to the inner surface of the channel 
strip. The same is true of the channel strip 
embracing the wire mesh ends. 

It is apparent that the channel strip extends 
axially from end to end of the filter element 

The filter sheet and wire mesh are now heat 
bonded to the channel strip, forming a leak-tight 
seal. The composite seam assembly is placed 
between the heated jaws or platens of a heat- 
sealing device of conventional type, and heat and 
pressure applied to form the side seam seal 
through the channel strip to the filter layer, 
bringing the layer into contact under pressure 
with the fluoroethylene polymer strip, which is 
now softened by the application of heat through 
the platens. The pressure applied by the platens 
forces the molten fluoroethylene polymer 
material to penetrate the open pores of the filter 
sheet, forming a liquid-impervious seal, and 
when the platens are removed and the fluoro- 
ethylene polymer again solidifies, a side seam 
seal is formed with the joined edges of the filter 
sheet completely closed off by the U-base of the 
strip. 

In this type of side seam seal, the seal itself 
takes up very little of the surface area of the filter, 
in fact, only a portion equal to the width of the 
channel strip, since the strip extends outwardly 
from the filter surface. Accordingly, the side seam 
seal offers a minimum of obstruction to flow of 
fluid from the exterior to the interior of the filter 
cylinder. 

As the channel strip and end cap bonding 
material any thermoplastic fluoroethylene 
polymer can be used, such as fluoroethylene- 
propylene copolymer, or previously unsintered 
polytetrafluoroethylene film, such as that dis- 
closed in U.S. Patents Nos. 3,953,566, patented 
April 27, 1976 and 4,187,390 patented February 5, 
1980 to Gore, and Japanese patent disclosure No. 
Showa 42-13560, dated August 1, 1967, to 
Sumitomo Denki Kogyo K.K, 

After completion of the side seal, an internal 
core is slipped into the open center of the tube, 
and the end caps are applied, employing the 
same method. The disc of fluoroethylene 
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polymer, optionally the same material as the 
bonding strip for the side seam seal, is liquefied. 
All the edges of one end of the filter material and 
side seam seal are then embedded in the liquefied 
s face of the end cap, forming a leak-proof seal 
therewith, and if the plastic material of the side 
seam seal is the same as the plastic material of 
the disc of the end cap, an integrated unitary seal 
structure is formed, upon hardening of the 
to material. 

The liquefied fluoroethylene polymer material 
permeates the pores of the ends of the filter 
material, and when the liquid plastic material has 
been hardened, the end cap is bonded to the filter 
is with the side seam seal an integral part of the 
bond. The procedure can then be repeated in 
capping the other end of the filter element. 

The process of the invention is applicable to 
forming tubular-filter elements of any conflgura- 
20 tion. A side-seam seal and end caps appropriate 
to the configuration of the tubular filter elements 
are of course employed in each case. Normally, 
the filter elements are in cylindrical corrugated 
form, but the process is also applicable to tubular 
25 elements in any cross-sectional configuration, 
including plain, folded, convoluted and corru- 
gated triangular, square, rectangular, elliptical 
and other polygonal filter tubes. The size and 
configuration of the convolutions in the case of a 
30 corrugated element are not critical. Any plastic or 
resinous material or any metallic material resis- 
tant to corrosive attack and having a softening 
point above the temperature of use of the 
polymer filter can be employed for the end caps. 
35 Stainless steel and polytetrafluoroethylene are 
preferred. 

The process of the invention is applicable to 
tubular filter elements made of from one, two, 
three, four, five or more layers of the filter 
40 medium. If the material has insufficient rigidity to 
be self-supporting, the tube can be made so by 
incorporation of a central core or support, such as 
a spring or a supporting tube of rigid metallic or 
plastic material, for instance, a perforated metal 
45 or plastic foraminous core or spring of conven- 
tional construction. External sheath supports can 
also, be applied. Any internal and/or external 
support is normally of a length substantially equal 
to that of the filter element, so that the support 
so and the edges of the filter element are in a 
substantially flush fit with the end caps, when 
they are bonded thereto. 

The end caps can be made with appropriate 
raised or depressed portions and apertures to 
55 meet the shape and flow requirements of the 
ends of the filter support, and the folds are 
convolutions of the filter tube, and in accordance 
with the flow requirements and structural require- 
ments of the filter assembly in which the filter 
60 element is to be used. 

The end caps can be of any desired configura- 
tion, appropriate to the requirements of the filter 
tube and filter assembly. Usually, at least one of 
the end caps will be provided with an aperture for 
65 delivery of filtered fluid from or unfiltered fluid to 
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the interior of the structure. In many instances, 
both end caps will be apertured, particularly, 
where a plurality of filter elements are to be 
connected together to form a long tube. 

The bonding channel strip can be of a width s 
overall appropriate to the filter sheet material. A 
rough-surfaced material will be wider than a 
smooth material. Usually, a channel strip of from 
0.25 to 5 mm in width will be satisfactory. 

The bonding channel strip can have any cross- to 
sectional configuration, including not only U- 
shapes with rounded web forming the sides of the 
channel but also squared-off channel shapes such 
as and V shapes, and other polygonal shapes. 

15 

Claims 

1. A tubular filter element comprising at least 
one layer of filter sheet material (1) being formed 
in a substantially tubular shape, having end por- 20 
tions of the tube sealed to end caps (5, 6) via a 
seal (16, 17) of thermoplastic bonding material, 
thereby sealing the ends of the filter tube in leak- 
tight seal, and having the outer surfaces of the 
end portions of the filter sheet (1) in adjacent 25 
relation, and joined together in a side seam seal 
(2) by way of a self-supporting channel strip (12, 
13; 12') of thermoplastic bonding material 
embracing the outer end edges of the filter sheet 
(1), the channel strip {12, 13; 12') being bonded to 30 
the abutting surfaces of the filter sheet (1), 
thereby sealing the edges of the sheet (1) in a 
leak-tight seat, and blocking the escape of unal- 
tered liquid between the ends of the filter sheet (1) 
at the end caps (5, 6), and between the edges of 35 
the filter sheet (1) into or out from the space 
enclosed by the filter sheet (1), and preventing 
bypassing of unfiltered liquid from the upstream 
to the downstream sides of the filter sheet (1), 
characterized in that the end caps (5, 6) are made 40 
of nonthermoplastic material, the filter sheet (1) 
material is comprising glass fibers coated and 
bonded together by a nonthermoplastic fluoro- 
ethylene polymer, the thermoplastic bonding 
material of both the seal (16, 17) and the channel 45 
strip (12, 13; 12') Is a thermoplastic fluoro- 
ethylene polymer material. 

2. A tubular filter element according to claim 1 
having the end caps (5, 6) bonded to the ends of 

the filter tube in a leak-tight seal via a layer of so 
fluoroethylene polymer in a shape corresponding 
to the shape of the end caps (5, 6) in the portions 
abutting the ends of the filter tube. 

3. A tubular filter element according to claim 2 

in which the bonding channel strip (12, 13; 12') in ss 
the side seam seal (2) is of the same thermo- 
plastic fluoroethylene polymer material as the 
material bonding the ends of the filter tube to the 
end caps (5, 6), and the bonding strip material is 
integrated with the material bonding the end caps 60 
(5, 6), forming an integral one-piece bond. 

4. A tubular filter element according to claim 2 
in which the bonding channel strip (12, 13; 12') in 
the side seam seal (2) and the material bonding 

the ends of the filter tube are of the same fluoro- 55 
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ethylene polymer material as the filter sheet (1), 
and the bonding materials are integrated with the 
filter sheet (1) in the seals (2), forming an integral 
one-piece filter element. 

5. A tubular filter element according to claim 2 
wherein the layer of thermoplastic fluoroethylene 
polymer and the channel strip each impregnate 
the filter sheet material (1) where they abut the 
same. 

6. A tubular filter element according to claim 2 
in which the bonding layer at the end caps (5, 6) 
and the bonding channel strip (12, 13; 12') each 
comprise fluoroethylene-propylene copolymer. 

7. A tubular filter element according to claim 2 
In which the bonding layer at the end caps (5, 6) 
and the bonding channel strip (12, 13; 12') each 
comprise polytetrafluoro ethylene. 

8. A tubular element according to claim 2 in 
which the fluoroethylene polymer coating on the 
filter sheet (1) comprises polytetrafluoroethylene. 

9. A tubular filter element according to any of 
claims 1 to 8 In which the layer of filter sheet 
material (1) is supported between inner and outer 
foraminous sheaths (7, 8) of supporting sheet 
material, and having the inner surface of the end 
portions of the filter sheet (1) and the outer 
surface of the end portions of the inner sheath (8) 
in adjacent relation, and joined together in a side 
seam seal (2) by way of a self-supporting bonding 
channel strip (12, 13; 12') of thermoplastic fluoro- 
ethylene polymer material folded over the joined 
edges of the filter sheet (1) and inner sheath (8), 
so that the end edges thereof are embraced by the 
channel strip (12, 13; 12'), the channel strip being 
bonded to the abutting surfaces thereby sealing 
the edges of the two sheets (1, 8) together in a 
leak-tight seal (2). 

10. A tubular filter element according to claim 9 
having the inner surface of the end portions of the 
outer sheath (7) and the outer surface of the end 
portions of the filter sheet (1 ) in adjacent relation, 
and joined together in a side seam seal (2) by way 
of a second self-supporting bonding channel strip 
(13) of thermoplastic fluoroethylene polymer 
material interposed therebetween, so that the 
outer surfaces of the end edges of the filter sheet 
(1 ) are embraced by the channel strip (13), and the 
inner surfaces of the end edges of the outer 
sheath (7) abut the outer surface of the channel 
strip (13), and the first channel strip (12) embraces 
only the end edges of the inner sheath (8), with 
the inner surface of the end edges of the filter 
sheet (1) abutting the outer surface of the second 
channel strip (13), the two channel strips (12, 13) 
being bonded to the abutting surfaces thereof, 
thereby sealing the edges of the inner and outer 
sheath (7, 8) and filter sheet (1) together in a leak- 
tight seal (2). 

Patentanspruche 

1. Rohrfdrmiges Filtereiement, das zumindest 
eine Schicht Filterblattmaterial (1) enthalt, das im 
wesentlichen eine rohrformige Form hat, wobei 
Endteile des Rohres mit Endkappen (5, 6) mit 
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einer Oichtung aus thermoplastischem Verbund- 
material abgedichtet sind, wodurch die Enden des 
RIterrohrs in leckdichter Oichtung abgedichtet 
sind und die Sufteren Oberfiachen der Endteiie 
des Fiiterblatts (1) aneinander angrenzen und in 
einer Seitennahtdichtung (2) durch einen freitrag- 
enden Falzstreifen (12, 13; 12') des thermo- 
plastischen Verbundmaterials miteinander ver- 
bunden werden, der die aufteren Endkanten des 
Filterblattes (1) umgibt und wobei der Falzstreifen 
(12, 13; 12') mit den aneinander aniiegenden 
Oberfiachen des Fiiterblatts verklebt ist, wodurch 
die Kanten des Blattes (1) in einer leckdichten 
Oichtung abgedichtet werden und der Austritt 
von ungefiiterter Flussigkeit zwischen den Enden 
des Filterblattes (1) an den Endkappen (5, 6) und 
zwischen den Kanten Des Filterblattes (1) nine in 
oder aus dem Raum, der vom Filterblatt urn- 
schlossen wird, biockiert wird und die Ableitung 
von ungefiiterter Flussigkeit von den stromauf ge- 
legenen zu den stromab gelegenen Seiten des 
Filterblattes (1) verhindert wird, dadurch gekenn- 
zeichnet, daft die Endkappen (5, 6) aus einem 
nicht thermoplastischem Material hergestellt sind 
und das Filterblattmaterial (1) Glasfasern enthait, 
die mit einem nicht thermoplastischen Fluoro- 
athylen polymer beschichtet und miteinander ver- 
bunden sind und das thermopfastische Verbund- 
material sowohl der Dichtung (16, 17) wie auch 
des Falzstreifens (12, 13; 12') ein thermo- 
plastisches Flu oroathylenpoiymermate rial 1st. 

2. RohrfSrmiges Filterelement nach Anspruch 1, 
dadurch gekennzeichnet, daft die Endkappen (5, 
6) mit den Enden des RIterrohrs in einer leckdich- 
ten Dichtung verklebt sind, und zwar durch eine 
Schicht aus FluoroSthylenpolymer in einer Form 
entsprechend der Form der Endkappen (5, 6) bei 
den Teilen, die an den Enden des Filterrohrs an- 
liegen. 

3. Rohrformiges Filterelement nach Anspruch 2, 
dadurch gekennzeichnet, daft der Falzstreifen (12, 
13; 12') in der Seitennahtdichtung (2) aus dem 
gleichen thermoplastischen Fluoroathylenpoly- 
mermaterial besteht wie das Material, das die 
Enden des Filterrohrs mit den Endkappen (5, 6) 
verklebt und daft der Falzstreifen mit dem Mate- 
rial, das die Endkappen (5, 6) verklebt, integriert 
1st und einen einstOckigen Verbund bildet. 

4. Rohrformiges Filterelement nach Anspruch 2, 
dadurch gekennzeichnet, daft der Falzstreifen (12, 
13; 12') in der Seitennahtdichtung (2) und das 
Material, mit dem die Enden des Filterrohrs ver- 
klebt werden, aus dem gleichen Fluoroathylen- 
poiymermaterial besteht wie das Filterblatt (1) 
und die Verbundmaterialien sind mit dem Filter- 
blatt (1) in den Dichtungen (2) integriert und 
bilden ein einstOckiges Riterelement. 

5. Rohrformiges Riterelement nach Anspruch 2, 
dadurch gekennzeichnet, daft die Schicht des 
thermoplastischen Fluoroathylenpolymers und 
der Falzstreifen beide das Filterblattmaterial (1) 
dort impragnieren, wo sie an ihm anliegen. 

6. Rohrformiges Filterelement nach Anspruch 2, 
dadurch gekennzeichnet, daft die Verbundschicht 
an den Endkappen (5, 6) und an dem Falzstreifen 
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(12, 13; 12') jeweils ein Fluoroathylenpropylen- 
Mischpoiimerisat enthalten. 

7. Rohrformiges Filterelement nach Anspruch 2, 
dadurch gekennzeichnet, daft die Verbundschicht 

5 an den Endkappen (5, 6) und der verklebende 
Falzstreifen (12, 13; 12') jeweils Polytetrafluoro- 
athylen enthalten. 

8. Rohrformiges Filterelement nach Anspruch 2, 
dadurch gekennzeichnet, daft die Beschichtung 

io aus Fiuoroathylenpolymer auf dem Filterblatt (1) 
Polytetrafluoroathylen enthait 

9. Rohrformiges Riterelement nach einem der 
Anspruche 1—8, dadurch gekennzeichnet, daft die 
Schicht des Filterblattmaterials (1) zwischen inneren 

is und Sufteren Hiilien (7, 8) aus stutzendem Blatt- 
material gestutzt wird, wobei die innere Oberf lache 
der Endteiie des Fiiterblatts (1) und die auftere Ober- 
flache der Endteiie der inneren Hulle (8) aneinander 
anliegen und miteinander in einer Seitennahtdich- 
20 tung (2) durch einen freitragenden verklebenden 
Falzstreifen (12, 13; 12') aus thermoplastischem 
Ruoroathylenpolymermaterial verbunden werden, 
der uber die verbundenen Kanten des Filterblattes 
(1) und die innere Hulle (8) gefaltet ist, so daft des- 
25 sen Endkanten durch den Falzstreifen (12, 13; 12') 
umgeben werden und der Falzstreifen mit den an- 
einander aniiegenden Oberfiachen verklebt wird, 
wodurch die Kanten der zwei Blatter (1, 8) zusanv 
men in einer leckdichten Dichtung abgedichtet 
30 werden. 

10. Rohrformiges Filterelement nach Anspruch 
9, dadurch gekennzeichnet, daft die innere Ober- 
flache der Endteiie der aufteren Hulle (7) und die 
Suftere Oberflache der Endteiie des Filterblattes 

35 (1) aneinander anliegen und in einer Seitennaht- 
dichtung (2) durch einen zweiten freitragenden 
verklebenden Falzstreifen (13) aus thermoplas- 
tischem Ruoroathylenpolymermaterial verbun- 
den werden, der dazwischen geschoben ist, so 
40 daft die auftere Oberflache der Endkanten des 
Filterblattes (1) durch den Falzstreifen umgeben 
werden und die innern Oberfiachen der End- 
kanten der Aufteren Hulle (7) an der aufteren 
Oberflache des Falzstreifens (13) anliegen und der 
45 erste Falzstreifen (12) nur die Endkanten der 
inneren Hulle (8) umgibt, wobei die innere Ober- 
flache der Endkanten des Rlterblattes (1) an der 
Aufteren Oberflache des zweiten Falzstreifens (13) 
anllegt und die zwei Falzstreifen (1 2, 1 3) mit deren 
so aniiegenden Oberfiachen verbunden sind, wod- 
urch die Kanten der inneren und aufteren Hulle (7, 
8) und das Rlterbiatt (1) zusammen in einer leck- 
dichten Dichtung (2) abgedichtet werden. 

65 Revendications 

1. Element filtrant tubuiaire comprenant au 
moins une couche de matdriau filtrant en feuille 
(1), mise sous une forme sensiblement tubuiaire, 
so avec les portions d'extr6mites axiales du tube 
fixees a des embouts (5, 6) par I'intermediaire 
d'un joint (16, 17) d'une matiere de liaison 
thermoplastique, de maniere a sceller les extr£- 
mites du tube filtrant par un joint etanche aux 
65 fuites, et avec les surfaces exterieures des por- 
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tions d'extremites laterales de la feuille fiitrante 
(1 ) disposes contiguous et reunies dans un cordon 
formant un joint lateral (2), au moyen d'une 
bande autoportante en U (12, 13; 12') de matiere 
de liaison thermoplastique, recouvrant les bords 5 
lateraux de la feuille fiitrante (1), la bande en U 
(12, 13; 12') etantliee aux surfaces contigues de la 
feuille fiitrante (IK de maniere a sceller les bords 
lateraux de la feuille (1) en un joint etanche aux 
fuites et a empecher I'echappement de liquide to 
n on f iltre entre les extremites axiales de la feuille 
fiitrante {1 ) et les embouts (5, 6) et entre les bords 
lateraux de la feuille fiitrante (1), vers I'interieur 
ou I'exterieur de I'espace enferme par la feuille 
fiitrante (1 ), et a eviter le passage en derivation de rs 
liquide non filtre du cdte amount au cdte aval de 
la feuille fiitrante (1), caracterise en ce que les 
embouts (5, 6) sont faits d'une matiere non 
thermoplastfque, le materiau de la feuille fiitrante 
(1) est constitue de fibres de verre revetues et 20 
liees ensemble par un polymere de fluoro- 
ethylene non thermoplastique, et la matiere de 
liaison thermoplastique du joint (16, 17) et de la 
bande en U (12, 13; 12') est un polymere de 
fluoroethylene thermoplastique. 25 

2. Element filtrant tubulaire selon la revendica- 
tion 1, avec des embouts (5, 6) fixes aux extre- 
mites du tube ftltrant par un joint etanche aux 
fuites par I'intermediaire d'une couche de poly- 
mere de fluoroethylene dont une forme corres- 30 
pond a la forme des embouts (5, 6) dans leurs 
parties appiiquees contra les extremites du tube 
filtrant. 

3. Element filtrant tubulaire selon la revendica- 

tlon 2, dans lequel la bande de liaison en U (12, 3S 
13; 12'} dans le cordon formant joint lateral (2) est 
faite du meme polymere thermoplastique de 
fluoroethylene que la matiere reliant les extre- 
mites du tube filtrant aux embouts (5, 6), et la 
matiere de (a bande de liaison est d'un seul tenant 40 
avec la matiere reliant les embouts (5, 6), de sorte 
que ces matieres forment une liaison integrate en 
une piece. 

4. Element filtrant tubulaire selon la revendica- 

tion 2, dans lequel la bande de liaison en U (12, 4S 
13; 12') dans le cordon formant joint lateral (2) et 
la matiere de liaison aux extremites du tube 
filtrant sont faites du meme polymere de fluoro- 
ethylene que la feuille fiitrante (1), et les matieres 
de liaison sont d'un seul tenant avec la feuille fit- so 
trante (1) dans les joints (2), de sorte qu'elles 
forment un element filtrant integral en une piece. 

5. Element filtrant tubulaire selon la revendica- 
tion 2, dans lequel la couche de polymere thermo- 
plastique de fluoroethylene et la bande en U ss 
impregnent chacune la matiere de la feuille fiit- 
rante (1) la ou eiles sont en contact avec celle-ci. 
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6. Element filtrant tubulaire selon la revendica- 
tion 2, dans lequel la couche de liaison aux 
embouts (5, 6) et la bande de liaison en U (12, 13; 
12') sont formees chacune par un copolymere 
fluoroethylene-prppylene. 

7. Element filtrant tubulaire selon la revendica- 
tion 2, dans lequel la couche de liaison aux 
embouts (5, 6) et la bande de liaison en U (12, 13; 
12') sont chacune en polytetrafluoroethylene. 

8. Element tubulaire selon la revendication 2, 
dans lequel le revdtement de polymere de fluoro- 
ethylene sur la feuille fiitrante (1) est du polytetra- 
fluoroethylene. 

9. Element filtrant tubulaire selon I'une quel- 
conque des revendications 1 a 8, dans lequel la 
couche de materiau filtrant en feuille (1) est 
supportee entre des gaines perforees interieure et 
exterieure (7, 8) de materiau de support en feuille 
et la surface interieure des portions d'extremites 
laterales de (a feuille fiitrante (1 ) et la surface exte- 
rieure des portions d'extremites laterales de la 
gaine interieure (8) sont contigues et reunies en 
un cordon formant Joint lateral (2) au moyen 
d'une bande de liaison en U autoportante (12, 13; 
12') d'un polymere thermoplastique de fluoro- 
ethylene, repliee par-dessus les bords reunis de la 
feuille fiitrante (1) et de la gaine interieure (8), de 
sorte que leurs bords lateraux sont recou verts par 
la bande en U (12, 13; 12'), la bande en U etant 
iiee aux surfaces appiiquees I'une contre ('autre 
de maniere a sceller les bords des deuxfeuilles (1, 
8) ensemble en un joint (2) etanche aux fuites. 

10. Element filtrant tubulaire selon la revendica- 
tion 9, dans lequel la surface interieure des 
portions d'extremites laterales de la gaine exte- 
neure (7) et la surface exterieure des portions 
d'extremites laterales de la feuille fiitrante (1) sont 
contiguds et reunies en un cordon formant joint 
lateral (2) au moyen d'une seconde bande de 
liaison en U autoportante (13), faite d'un poly- 
mere thermoplastique de fluoroethylene et inter- 
caiee entre elles, de sorte que les surfaces exte- 
rieures des bords lateraux de la feuille fiitrante (1 ) 
sont recouvertes par la bande en U (3) et les 
surfaces interieures des bords lateraux de la 
gaine ext6rieure (7) s'appliquent contre la surface 
exterieure de la seconde bande en U (13), et la 
premidre bande en U (12) recouvre seulement les 
bores lateraux de la gaine interieur (8), la surface 
interieure des bords lateraux de la feuille fiitrante 
(1) s'appliquant contre la surface exterieure de la 
seconde bande en U (13), les deux bandes en U 
(12, 13) etant liees a leurs surfaces contigues, de 
maniere a sceller ensemble les bords des gaines 
interieure et exterieure (7, 8) et de la feuille fiit- 
rante (1) en un joint (2) etanche aux fuites. 
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